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Abstract 
 
 Climatic conditions affect in a decisive manner the management of the football fields, generally speaking, and 
turf maintaining, by applying irrigation and/or drainage works, in particular. The present trial has been developed in the 
climatic conditions of the Unirea Ungheni Stade located in Ungheni town, County of Mureş, during the whole years 
2014 and 2015, and during a narrower interval, April and September 2014 – 2015, respectively. STATISTICA package 
v 8.0, for Windows was used for data processing. The multiple regression approach was used in data analyze. The 
multiple correlation (R = 0.673) between all three considered climatic factors affect the drainage regimen in a manner 
directed by the moderate strong interaction between them.  
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1.  Introduction  
The importance of climatic conditions for an 
appropriate management of football field, when 
water balance (irrigation and/or drainage) must be 
maintained on turf, is of special importance.  
First of all, there must be taken into 
consideration that the water balance on a football 
field turf must take into consideration the size of the 
playing field, which is considered ideal if 
corresponds to 125m/85m [2]. 
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Thus, the quality of the playing field, from 
the point of view of both turf composition and water 
balance must be taken into consideration as a 
limitative factor for the stadium managerial 
practices. In this respect, an important aspect is 
played by the option concerning the type of the turf 
placed on the field, natural turf, or artificial turf, on 
one hand function of material possibilities of the 
owner, and on the other hand, and much more 
important, function of their advantages and 
disadvantages [1, 3, 4, 5, 7]. 
Our research aims to identify the intensity of 
the interactions between the climatic factors 
affecting the water balance in turf species 
population a football field, represented by 
temperature, rainfall regimen, and atmospheric 
humidity, in a specific location, the Ungheni Unirea 
Stade, respectively. 
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2. Material and Method 
 
Our study was carried out in the climatic 
conditions of the Ungheni Unirea Stade located in 
the Municipality of Ungheni, County of Mureş. 
Ungheni is located at the confluence of the Niraj and 
Mureş rivers. It is characterized by the following 
coordinates: 46°29'9'' N and 24°27'39'' E, and 297 m 
altitude (Fig. 1). It is located on Gării Street, and has 
a capacity of 2,000 places (Fig. 2). This area is 
characterized by wet climate. For this reason, the 
drainage is a limitative condition, in order to deliver 
appropriate conditions, for an appropriate turf 
functionality in the above mentioned climatic 
conditions. 
The study was developed during 2014 - 2015, 
and the experimental period corresponds to the 
whole years 2014 and 2015, and also to the period 
between April and September of 2014, and 2015, 
respectively. The latest interval was chosen because 
it corresponds to the vegetation period characteristic 
for the species, Lolium perenne and Poa pratensis, 
which populate the Stade turf. The Stade climatic 
data were recorded using a mobile multiparameter 
station placed in the vicinity of the football field, 
while climatic data for Ungheni town were delivered 
by the Agency of Environmental protection [9]. 
STATISTICA package v 8.0, for Windows 
was used for raw data processing. The complex 
interaction between the climatic factors, temperature 
(t), rainfall regimen (Pp), and atmospheric humidity 
(H), respectively, with potential influence on water 
balance within turf planted on football stade, and 
upon the implementation of the drainage systems, 
was tested using the methodology of ”multiple 
regression” [5]. The methodology allows us to 
perform the graphical representation of the 
relationships between the above mentioned climatic 
factors, using answer areas, in the meantime with 
the calculation of the intensity of the multiple 
correlation (R) and the determination coefficient 
(R2), at the interval of confidence of 95%. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 1. The Municipality of Ungheni, the County of Mureş [8] 
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Figure 2. The Unirea Ungheni Stade [8] 
 
3. Results and Discussions 
 
If we take into consideration the time interval 
corresponding to the years 2014 – 2015, the 
interaction: temperature – rainfall regimen – 
atmospheric humidity in the Ungheni town, our 
study emphasizes a strong correlation. In support of 
this affirmation we bring the value of the coefficient 
of multiple correlation, R = 0.848, in this case, the 
analyzed variables are conditioning one to each 
other in a proportion of 72% (Fig. 3). According to 
the graphic representation, atmospheric humidity 
values over 88%, may be reported for the 
temperature interval of -2 – 11ºC, corresponding to 
a rainfall regimen interval between the limits 10 mm 
and 38 mm (Fig. 3).  
In climatic conditions characteristic for the 
years 2014 – 2015, in Ungheni town, atmospheric 
humidity values under 58%, may be reported within 
the temperature interval 7 – 13ºC, and a rainfall 
regimen interval of 50 – 60 mm (Fig. 3).  
One may note that atmospheric humidity 
within the interval 59% - 89% are reported at level 
of rainfall supplies between 100 – 140 mm 
corresponding to the temperature interval of  8.8 –  
 
10.2ºC şi 160 – 190 mm corresponding to the 
temperature interval of 7.8 – 10.5ºC (Fig.  3). 
If we analyze the time interval corresponding 
to the vegetation period of the considered turf 
species, Lollium perene and Poa pratensis, 
respectively, meaning April – September 2014 and 
2015, within Unirea Ungheni Stade, we note a 
moderate to strong interaction between the 
considered climatic factors, temperature, rainfall 
regimen, and atmospheric humidity. It is 
emphasized by the value of the multiple correlation 
coefficient, R = 0.673. In the meantime, we note 
that the analyzed variable are conditioning one to 
each other in a share of 45.20%.  
In above mentioned climatic conditions, 
atmospheric humidity have values under 58% for 
different temperature and precipitations intervals.  
On one hand, these correspond to 
temperatures, which have values within the narrow 
interval of 13.8 – 14.2ºC and rainfall regimen of 3.4 
– 3.4 mm, and on the other hand, within a wider 
temperature interval, corresponding to the interval 
16ºC -20ºC, and rainfall regimen between 2.50 - 
3.30 mm (Fig. 4). 
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Var 321 – mean temperature, 2014 - 2015 (ºC); Var 325 – mean rainfall, 2014 - 2015 (mm) 
R - the coefficient of multiple regression;  R2 the coefficient of determination 
 
Figure 3. The interaction between the climatic factors temperature – precipitations – atmospheric humidity, during 
2014 – 2015, in Ungheni town 
 
Var 609 – mean temperature, April - September 2014 – 2015(ºC);  
Var 612 – mean atmospheric humidity, April - September 2014 – 2015(%) 
R - the coefficient of multiple regression;  R2 –the coefficient of determination 
 
Figure 4. The interaction between the climatic factors temperature – precipitations – atmospheric humidity,  
during April. – September 2014 – 2015, in Ungheni town 
  H (%) = 91.844 – 0.513t (°C) – 0.524Pp (mm) 
                          R = 0.848, R2 = 0.720 
H (%) = 68.341 + 0.135t (°C) – 0.173Pp (mm)         
R = 0.673, R2 = 0.452 
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4. Conclusions 
 
Our study shows that the interaction 
temperature – rainfall regimen – atmospheric 
humidity, considered for Ungheni town is strong 
correlated (R = 0.848) for the time interval 2014 – 
2015, while if considered for the Unirea Ungheni 
Municipal Stade, it is moderate to strong correlated 
(R = 0.673).  
Our study shows a stronger correlation if 
considering a narrow time interval, months April – 
September 2014 – 2015, respectively, on a specific 
location, Unirea Ungheni Stade, if compared to a 
wider time interval, 2014 /2015, and location, entire 
Municipality of Turda, respectively. 
The research developed in specific conditions 
of Ungheni town and Unirea Ungheni Stade These 
emphasizes that all three considered climatic factors 
affect the drainage regimen in a manner directed by 
strengthens of the interaction between them.  
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